New technique for measuring dynamic axonal transport and its application to temperature effects.
A new technique was devised for the dynamic detection of the axoplasmic transport of beta-radioactively labeled materials in which a semiconductor radiation detector was used as the beta-ray counter. The detector element is a silicon p-n junction diode and has a diameter of 2.0 mm. With this detector, the beta-radioactive distribution of axoplasmic transport could be measured in a axon maintained physiologically without cutting nerves. This method makes possible determination of the transport rate using one bundle of peripheral nerves. The rate in the bullfrog was 6.4 mm per hour at 24.0 degrees D. Temperature effects on the bullfrog axoplasmic transport were also observed at different temperatures, ranging from 5.0 to 24.0 degrees C. At these temperatures the rate increased as an exponential function of temperature from 1.1 to 6.4 mm per hour. Within this temperature range, the Q10 is 2.5 and an Arrhenius plot of the natural logarithm of velocity versus the reciprocal of absolute temperature yielded an apparent activation energy of 14.8 Kcal. this technique offers great advantages in permitting direct study of the axoplasmic flow of the axon in a physiological condition.